While the relationships of body growth and nutritional state to the development of atherosclerosis in man have been studied sporadically, they have received little consideration in the study of experimental cholesterol atherosclerosis in the rabbit. Pollack (1) observed the development of atherosclerosis in rabbits of various ages and weights that were fed cholesterol. He reported that the development of atherosderosis was increased with increasing age and body weight. In 1950 Firstbrook (2) published a study in which young, growing rabbits were fed a suspension of cholesterol in water and were also given an inadequate diet so that they either lost weight or failed to grow normally. It was found (3) that "other things being equal, the atherosclerotic process is inhibited in animals of relatively low initial weight, and it is inhibited in animals which lose weight or gain relatively little." He concluded (2) that the average cholesterol content of the blood, the weight of the rabbit at the beginning of cholesterol feeding, and the relative final body weight at the conclusion of the experiment were of approximately equal importance in determining the degree of atherosclerosls estimated from the equation of multiple linear regression. It was his opinion that the high net correlation found between relative weight gain and the severity of the atherosclerotic lesions was not only consistent with findings in man but that it also had important applications in the study of experimental atherosclerosis. In another paper (4) Firstbrook stated that it had been shown that caloric restriction with consequent weight loss or decreased rate of weight gain inhibited the development of the lesions of atherosclerosis in rabbits.
While the relationships of body growth and nutritional state to the development of atherosclerosis in man have been studied sporadically, they have received little consideration in the study of experimental cholesterol atherosclerosis in the rabbit. Pollack (1) observed the development of atherosclerosis in rabbits of various ages and weights that were fed cholesterol. He reported that the development of atherosderosis was increased with increasing age and body weight. In 1950 Firstbrook (2) published a study in which young, growing rabbits were fed a suspension of cholesterol in water and were also given an inadequate diet so that they either lost weight or failed to grow normally. It was found (3) that "other things being equal, the atherosclerotic process is inhibited in animals of relatively low initial weight, and it is inhibited in animals which lose weight or gain relatively little." He concluded (2) that the average cholesterol content of the blood, the weight of the rabbit at the beginning of cholesterol feeding, and the relative final body weight at the conclusion of the experiment were of approximately equal importance in determining the degree of atherosclerosls estimated from the equation of multiple linear regression. It was his opinion that the high net correlation found between relative weight gain and the severity of the atherosclerotic lesions was not only consistent with findings in man but that it also had important applications in the study of experimental atherosclerosis. In another paper (4) Firstbrook stated that it had been shown that caloric restriction with consequent weight loss or decreased rate of weight gain inhibited the development of the lesions of atherosclerosis in rabbits.
The concept of the inhibition of experimental cholesterol atherosclerosis by weight loss or the failure to gain weight has been used to explain the results of experiments (2, 3, 5, 6) in which there occurred a lesser degree of atherosclerosis in the experimental than in the control animals together with some degree of actual or relative weight loss. The concept is clearly applicable both to recent experiments and also to much of the older literature concerned with experimental atherosderosis. It is applicable not only to experiments that have demonstrated some difference in the severity of the atherosclerosis developed under experimental treatment, but also to the interpretation of experiments in which no difference in atherosclerosis was found hut in which there occurred for any reason a significant variation in body weight.
In these circumstances it was considered advisable to restudy this question and to enlarge the experiment to include study of the effect of undernutrition on the development of cholesterol-induced atherosclerosis in fully grown rabbits, in rabbits subjected to a prolonged preliminary period of undernutrition, and to observe the effects of undernutrition on the retrogression of atherosclerosis in rabbits that had completed a regimen of cholesterol feeding. It was the object of these experiments to determine whether the severity of atherosclerosis occurring in a group of adequately nourished cholesterol-fed rabbits would be appreciably different from that occurring in a group of cholesterol-fed rabbits that suffered marked changes in weight because of undernutrition.
EXPIgRIM~lX~TAL
The following report comprises five separate experiments. The general procedures were similar in each case but the methods employed and the hypothesis to be tested varied somewhat. The general methods are described. Each experiment is reported individually in an abridged form.
Gentcal Methods.--Albino rabbits of the New Zealand strain were used. The animals were pedigreed stock obtained from a single supplier. 190 rabbits were used; of this number 114 survived the experimental procedures and proved suitable for consideration. 20 of the rabbits reported upon were sex-paired litter mates. 47 of the animals that died were markedly undernourished; 22 adequately nourished control rabbits died from accidental muses such as, delayed hemorrhage following the removal of blood for chemical analysis, diarrhea associated with a high fat diet, and intercurrent infections.
The rabbits were fed a commercial rabbit food in pellet form that contained 16 per cent protein. Trace amounts of terramycin were present in the food fed to the rabbits of Experiments 2 and 3 but not in the food fed to the animals of Experiments 1, 4, and 5. Cholesterol was added to the food by applying 6 gin. of vegetable oil to 93 gin. of food which was then dusted with an appropriate amount of powdered cholesterol. The food was prepared in batches of 10 or 20 kilos in a small hand-operated cement mixer. The undernourished rabbits received a suitably reduced portion of the prepared food; the control rabbits received a portion of the same size mixed with enough unadulterated food to make a total daily ration of 100 gin.
The rabbits were weighed at frequent intervals. The weight was determined in the morning before the daily food ration was given. Any uneaten food was weighed and discarded. Samples of the whole blood were obtained from the ear for chemical analysis. Serum cholesterol was determined by the Schoenheimer-Sperry technique (7) and serum lipid phosphorus by a modified method of Youngsburg and Youngsburg (8) . In those experiments in which the lipid content of the aorta was determined, the same analytical techniques were applied after the aorta had been prepared and extracted. The adventltia and outer media of the aorta were removed and discarded. The remaining, unfixed aortic tissue was extracted for 6 hours in hot ethyl alcohol in a continuous extraction apparatus followed by an extraction with diethyl ether for 12 hours at room temperature. The results of chemical analysis of the extract were expressed as milligrams per aorta.
At the end of the observations the rabbits were killed with an injection of sodium barbital and autopsied. The aorta was removed, opened, and inspected. The aortas that were not analyzed chemically were fixed and stained with Sudan IV; the aortas that were analyzed chemically were not fixed or stained. The severity of the lesions of experimental atherosclerosis was determined by visual inspection and graded on a scale of 0 to 4. This scale is illustrated by Duff and McMillan (9) . It is not a simple arithmetic grading but is a crude geometric progression in which each grade above grade I presents lesions about twice as extensive as the grade below it.
Experiment 1
30 young, growing rabbits 10 weeks of age were used. They were fed 0.5 gin. of cholesterol mixed with 35 gin. of rabbit food coated with vegetable oil. This ration was given daily, 6 days each week for 81 days. The undernourished group of 15 animals received no other food; the control group were allowed daily an additional ration of 65 gln. of unadulterated food on 6 days
Experlme~tal groups
Undernourished Control Observations.--The results of this experiment are svmmArized in Table I. 13 control and 12 undernourished rabbits survived. Both groups of animals had almost the same average body weights at the beginning of the experiment. The undernourished group not only failed to gain weight but lost an average of 210 gin. or 11 per cent of their initial weight. At the same time the control rabbits gained an average of 860 gal. or 43 per cent of their body weight. There was more than a kilo difference in the average weights of the two groups of animals at the end of the experiment. It is to be noted that the average content of cholesterol and lipid phosphorus in the serum of the undernourished rabbits was appreciably higher than that of the control animals which received an adequate diet. The severity of atherosclerosis in the undernourished group was as follows: 6 rabbits had no lesions, 3 rabbits had grade 1, and 3 rabbits had grade 2 lesions of the aorta as judged by visual examination. Among the control animals there were 8 rabbits with no lesions, 2 with lesions of grade 1 severity, and 1 each with grades 2, 3, and 4.
Conclusions.--It was concluded that, while the experimental procedure had caused a profound difference in the body weights of the two groups of animals, it had not resulted in a recognizable difference in the amount or severity of aortic atherosclerosis that was observed in the two groups. At the same time, however, there was a strong tendency for the average cholesterol and lipid phosphorus content of the serum of the undernourished animals to be higher than that of the rabbits that received an adequate diet.
Experiment 2
40 young, growing rabbits that were from i0 to 14 weeks old were used. These comprised 20 experimental and 20 control rabbits. All of them were fed daily for 6 days each week 0.75 gm. of cholesterol mixed with 35 gm. of rabbit food coated with vegetable oil. In addition, the control animals were given 65 gin. of unadulterated food daily for 6 days of each week and 100 gm. on the 7th day of each week. The duration of the experiment was 90 days. Samples of blood for the estimation of the lipid content of the serum were taken only on the first andlast days of the experiment. The severity of aortic atheroselerosis was judged by visual inspection at the
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Observations.--The results of this experiment are summarized in Table II .
Only 6 of 20 undernourished rabbits survived; 17 of 20 adequately nourished animals completed the experiment. The initial weights of the two groups were 1.97 and 2.23 kilos respectively. The undernourished group gained an average of 40 gin. while the control animals gained 1,050 gin., so that there was more than 1 kilo difference in the average body weights of the two groups of animals at the end of the experiment. The content of cholesterol and lipid phosphorus found in the serum at the termination of the experiment was much higher in the undernourished rabbits. 5 of the 6 undernourished animals had atherosclerotic lesions of grade 1 and one had lesions of grade 2 severity. Of the 17 control animals, 3 had no atherosclerotic lesions, 10 had grade 1, and 4 had grade 2 lesions. The average content of total cholesterol in the aortas of the undernourished rabbits was 6.9 mg.; the least aortic content was 2.6 rag. and the greatest was 12.6 mg. The average aortic cholesterol content in the adequately nourished group was 3.1 mg.; the least quantity was 0.9 rag., the greatest was 8.9 mg.
Condusions.--The conclusions to be drawn from this experiment were vitiated by the high mortality sustained by the undernourished group. The results indicate that undernutrition promotes hyperlipemia in cholesterol-fed rabbits. The effect of undernutrition on the severity of atherosclerosis as judged by visual grading was insignificant. However, chemical analysis of the aortas suggested that the undernourished rabbits had larger accumulations of cholesterol in their aortas and had developed more atherosclerosis than the control animals. The results were considered to be in accord with those obtained in Experiment 1.
Experiment 3
20 pairs of sex-paired litter-mate rabbits were studied; both sexes were represented. The rabbits were young, growing animals that weighed from 2.02 to 3.33 kilos st the start of the experiment. One of each pair of litter mates was given daily for a period of 60 days a ration of 35 gin. of food while the other animal received 100 gin. This food did not contain cholesterol. Following this preliminary period of underuutrition the rabbits continued to receive the same quantities of food except that the daily ration of each animal now contained 0.75 ~n. of cholesterol and 5 gin. of vegetable oil. This dietary regimen was continued for a further period of 110 days. It was necessary occasionally to supplement the rations of some of the undernourished animals with unadulterated food in order to prevent too severe emaciation. Samples of blood for the determination of the serum cholesterol and lipid phosphorus were obtained at monthly intervals. At the termination of the experiment the severity of aortic atherosclerosis was judged by visual inspection and the cholesterol content of each aorta was determined chemically.
ObservoJions.--The mortality during the course of the 170 day experiment was severe and only 10 pairs of litter mates survived. Unpaired survivors have not been considered. The experimental data are summarized in Table III . It is to be noted that one of the pairs of rabbits (Y-53, Y-54) survived only 120 days while another pair (Y-67, Y-68) lived only 144 days. The remaining 8 pairs lived 170 days.
While the initial weights of the litter mates were not always similar, the mean initial weights of the two groups of rabbits were almost the same. However, after 60 days of restricted food intake the undernourished group had lost 450 gm., or 18 per cent of their initial weight, while the adequately nourished group had gained 370 gin. or 15 per cent of their initial weight. Cholesterol and oil were then included in the food rations for the remaining experimental period of approximately 110 days. The undernourished rabbits gained 40 gin. or 2 per cent of the amount they had weighed on the 60th day. They had received occasionally a small, cholesterol-free supplement of food to prevent too severe weight loss. At the same time, the control animals gained a further 740 grn. or 26.5 per cent of their weight at the 60th experimental day. Following 60 days of undemutrition without cholesterol feeding the mean difference between the serum total cholesterol of the undernourished and control pairs was -t-15 mg. per cent. The undernourished rabbits had the higher cholesterol content in their serum. The standard error of the mean differences was ~7.$8 and the t value derived from the data was 1.98. The mean difference between the two groups was found to have a probability of between 0.1 and 0.05 when treated by "Student's" method for paired data, and therefore judged to be not significant.
The average serum total cholesterol and lipid phosphorus of the two groups during cholesterol feeding were appreciably different. In each pair of litter mates, except Y-S3 and Y-S4 which were cholesterol-resistant, the undernourished rabbit developed a noticeably greater content of cholesterol and lipid phosphorus in the serum. The average values given for each rabbit in Table I Both litter mates in 5 of the 10 pairs of rabbits were considered to have developed about the same grade of aortic atherosclerosis; the undernourished litter mate in 3 litters had less atherosclerosis. It is advisable to exclude the remaining two litters from consideration. In one litter, Y-59, Y-60, the discrepancy between the severe atherosclerosis developed by the undernourished rabbit, as judged both by inspection and by chemical analysis, and the absence of atherosclerosis in the control animal was so great as to suggest the possible intrusion of some unknown variable. The validity of the visual grading of the aorta of rabbit Y-S6 is doubtful. The atherosclerotic lesions of this aorta were judged to be of grade 4 severity. However, it was noted that there were severe lesions of spontaneous medial arteriosclerosis affecting the greater part of the aorta. These lesions were coarse and calcified. In many areas, raised intimal ridges that lay more or less at right angles to the long axis of the aorta were seen. It was uncertain how much of these complex changes could be considered to represent experimental cholesterol atherosclerosis but it was thought that severe experimental lesions were present. However, subsequent chemical analysis suggested that only minor experimental lesions that might be classified as grade I were actually present.
Chemical analysis of the cholesterol content of the aorta disclosed that the undernourished litter mate in 4 pairs of rabbits had a lesser content of cholesterol in the aorta than the control animal. In 3 pairs about the same content was present, while in 2 pairs the aorta of the undernourished rabbit contained more cholesterol than that of the control. It is advisable again to exclude the discordant pair, Y-S9, Y-60, from consideration. The mean aortic cholesterol content of the undernourished group (exclusive of pair Y-59, Y-60) was slightly less than that of the adequately nourished control group.
Condusions.--It was concluded that a prolonged period of undernutrition, including a preliminary period of low caloric intake and severe weight loss preceding the initiation of cholesterol feeding, did not cause an appreciable difference in the severity of atherosderosis developed by cholesterol-fed rabbits compared with that developed by adequately nourished cholesterol-fed litter mates of the same sex. The undernourished rabbits developed a considerably greater content of cholesterol and lipid phosphorus in the blood when fed cholesterol than did the control animals. The results were considered to be in conformity with those obtained in Experiments 1 and 2.
Experiment 4
40 adult rabbits were employed for this experiment. They were fully grown animals of both sexes that ranged in age from 8 months to 4~ years. 20 rabbits were fed daily 35 gm. of rabbit Experimental grouD
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Mos. Condusions.--It was concluded that undernutrition with consequent severe weight loss in fully grown, adult rabbits fed cholesterol did not cause an inhibition of the development of experimental atherosclerosis. A higher degree of hypercholesterolemia was observed in the fasted, cholesterol-fed animals than in those that received cholesterol and an adequate diet. The results resembled those of Experiments 1, 2, and 3. 
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This experiment was designed to study the effect of undernutrifion on the regression of fully developed aortic lesions of experimental cholesterol atherosclerosis. 40 rabbits of from 16 to 18 weeks of age were studied. They were fed daily, for 6 days of each week, 100 gin. of food containing 1 gna. of cholesterol and 6 gin. of vegetable oil. 100 gin. of unadulterated food was offered on the 7th day of each week. Cholesterol feeding was continued until the 8th week when approximately 50 gin. of cholesterol had been eaten by each rabbit. Cholesterol feeding was discontinued. All rabbits were then fed daily 100 gin. of unadulterated food for a period of 2 weeks in order to allow the hypercholesterolemia that existed at the termination of cholesterol feeding to begin to subside. Following this brief interval, the number of rabbits was divided into two groups. The undernourished group was allowed from 170 to 240 gin. of food weekly, i.e. from 25 to 35 gin. daily according to the condition of the animal. The control rabbits were allowed a daily ration of 100 gin. of food. The total duration of the experiment after the cessation of the feeding of cholesterol was from 101 to 110 days. Determinations of the content of cholesterol and lipid phosphorus in the serum were made at frequent intervals. At the conclusion of the experiment the surviving rabbits were killed and the severity of atherusclerosis of the aorta was judged by visual inspection.
Observations.--8 undernourished and 14 control animals survived the experimental period. The experimental data are summarized in Table V . At both the initiation and conclusion of cholesterol feeding the average body weights of the two groups of rabbits were about equal. During the regressional period the undernourished group lost 1.69 kilos while the control group gained 120 gin. During the period of cholesterol feeding the average content of free cholesterol and lipid phosphorus in the serum of the two groups was approximately equal but the average serum total cholesterol of the group that was to be undernourished was somewhat higher than that of the control rabbits. During the period of regression and undernutrition the content of cholesterol in the serum of the fasted rabbits remained elevated longer than that of the adequately nourished anlmals. Indeed, in two of the fasted animals the average serum cholesterol was higher during the regressional period than it had been during the period of cholesterol feeding. The control rabbits regained approximately normal serum cholesterol content between the 40th and 60th day after the cessation of cholesterol feeding. The undernourished rabbits generally regained normal values about 3 weeks later than the control group; some remained hypercholesterolemic until the 90th day after cholesterol was withdrawn from the diet. Some of the undernourished rabbits suffered a brief, transient episode of excessive hypercholesterolemia during the early part of the period of undernutrition and regression. The average content of lipid phosphorus in the serum during regression was approximately the same in the two groups of animals. Among the undernourished group 2 of 8 aortas had atherosclerotic lesions of grade 1 severity, 4 of grade 2, 1 of grade 3, and 1 of grade 4, while among the 14 control rabbits 3 had no lesions, 1 had lesions of grade I severity, 4 of grade 2, 3 of grade 3, and 3 of grade 4.
Cor~lusions.--It was concluded that undernutrition with a consequent severe weight loss had not perceptibly promoted the regression of exl~erimental atherosclerosis of the aorta. However, the content of cholesterol in the serum of the undernourished group remained abnormally elevated for a longer time after the cessation of cholesterol feeding than that of the control rabbits. In some rabbits that had dietary hypercholesterolemia the serum cholesterol was temporarily and excessively elevated by undernutrition even though the animals were no longer being fed cholesterol.
DISCUSSION
It was the object of the present experiments to determine whether undernutrition with a consequent loss of body weight or failure to gain weight normally would inhibit the development or promote the regression of the aortic lesions of experimental cholesterol atherosclerosis in such a way that undernourished and adequately nourished rabbits fed cholesterol would manifest different degrees of atherbsclerosis at the end of an experiment. Experiments were motivated by the experimental work of Firstbrook (2) from which it had been concluded that "caloric restriction with consequent weight loss or decreased rate of weight gain inhibits the development of atherosclerotic lesions" (4). The obvious importance of this conclusion, not only in the interpretation of the general literature concerning experimental atherosclerosis, but also in the study of the fundamental mechanisms of the pathogenesis of atherosclerosis led us to restudy the problem.
Experiments were designed to study the effect of caloric restriction on the severity of experimental atherosclerosis in groups of rabbits that were: young, growing animals, being fed cholesterol; fully grown, mature animals being fed cholesterol; and rabbits that had completed a period of feeding with cholesterol and already had atherosclerotic lesions at the time caloric restriction was initiated. The severity of the experimental lesions of aortic atherosclerosis was judged by the traditional method of visual inspection (9) . In two experiments the cholesterol content of the aorta was also determined chemically to obtain supplementary information regarding the severity of the atherosclerotic lesions. While it is freely conceded that both methods are unsatisfactory in various ways, nevertheless, one or other of these methods of determining the severity of atherosclerosis has been or is used by the great majority of investigators. The severity of atherosclerotic lesions occurring in undernourished and adequately nourished rabbits in the present experiments is summarized in Table VI . Experiments 1, 2, and 3 were all experiments utilizing young, growing rabbits to study the development or progression of the lesions during cholesterol feeding; the latter experiment employed litter-mate pairs. Experiment 4 was also a "progression" experiment, but it utilized mature animals.
The four experiments have been treated collectively in Table VI . Experiment 5 was a study of the possible influence of undernutrition on the retrogression of atherosclerotic lesions after the cessation of cholesterol feeding.
It is apparent that severe caloric restriction with a consequent weight loss or decreased rate of weight gain has neither inhibited the development of atherosclerotic lesions nor promoted their regression, The severity of the atherosclerotic lesions of the aorta manifested by the undernourished and control groups was, for practical purposes, identical and no real inhibition was shown to occur. We must, therefore, conclude that the hypothesis that weight loss or decreased rate of weight gain inhibits the development of atherosclerotic lesions is a spurious concept.
At the same time, the present experimental results lend some support to the original contentions of Firstbrook (2, 3) but only in the sense that undernutrition and its sequelae inhibited the development of a hypothetical or anticipated amount of atherosclerosis that might have been expected to develop in association with a given degree of hypercholesterolemia. While the undernourished rabbits suffered practically the same severity of atherosclerosis as the control animals, they did so despite the presence of an appreciably greater content of cholesterol and other lipids in their blood. If the excess of hypercholesterolemia per se is assumed to be capable of causing atherosclerotic lesions then an inhibition of the expected development of lesions has occurred.
It is apparent that a misconception has arisen in relation to Firstbrook's original observation that has preverted its sense. The initial formulation (2) of his observations was explicitly worded to indicate clearly the assumptions that had been made and to state exactly the statistical nature of the conclusions. The concept was subsequently rephrased (3) in simple but still sufficiently precise language to state that "Other things being equal, the atherosclerotic process.., is inhibited in animals which lose weight or gain relatively little." Meanwhile, however, Firstbrook had made the inexact statement that "... caloric restriction with consequent weight loss or decreased rate of weight gain inhibits the development of atherosclerotic lesions" (4). This statement, which was not justified by the data, neglected the idea that "other things" should be equal. It definitely implied that if two groups of rabbits were fed cholesterol, one group being subjected to caloric restriction while the other was not, the former group of rabbits would develop less atherosclerosis than the latter. We have shown that this is not so. Unfortunately, the inexact concept is the one that most investigators have seized upon.
Davidson, in a comment on Firstbrook's work, speculated that an inadequate caloric intake had an inhibitory effect on the development of atherosclerosis "possibly mediated by depletion of the pool of precursors for cholesterol synthesis" (12) . As we have seen, not only do the undernourished rabbits develop as much atherosclerosis as the adequately fed ones, but they manifest a greater degree of hypercholesterolemia.
It would be of interest to study in detail the metabolic disturbances induced in lipid utilization and transport by undernutrition in the rabbit. Peters and Van Slyke (10) have reviewed the somewhat contradictory literature on the effects of acute and chronic undernutrition and total fasting in various animals (other than the rabbit) and in man. They note theoretically that in fasting one might expect a rapid mobilization of fat from body depots that might manifest itself in the serum lipids. This would be followed by the establishment of a steady state in which the animal would live on a metabolic mixture rich in fat without necessarily entailing a greater load of fat in the transportation system than would any other high fat diet. As fasting advanced the body lipids would become depleted and the serum lipids would be expected to fall. They add that such a sequence of events has not yet been traced in any single series of experiments. In the present investigation severe undernutrition for 60 days without concomitant feeding with cholesterol and oil resulted in a suggestive elevation of the serum cholesterol as determined on the 60th day (Experiment 3). However, statistical analysis failed to establish the significance of the elevation. It was found that severe undernutrition together with a diet rich in fat and cholesterol resulted in an excessive hyperlipemia in which the serum cholesterol was elevated even more than the serum lipid phosphorus. Thus, the elevation in the serum lipids of the cholesterol-fed undernourished rabbits was unlike that encountered in alloxan-diabetic rabbits fed cholesterol in which the serum cholesterol/lipid phosphorus ratio is not so great (11) .
Whereas the view has been taken that, other things being equal (including the content of cholesterol in the serum), undernutrition inhibits the development of atherosclerosis, we would prefer to state that, other things being equal (including the daily dose of cholesterol and the severity of the resulting aortic atherosclerosis), undernutrition promotes hypercholesterolemia in cholesterol-fed rabbits. It is only feasible to consider an inhibition of the development of atherosclerosis if the hypercholesterolemia and atherosclerotic lesions may be correlated on a linear relation throughout the range of the data.
This assumption which was the basis of Firstbrook's statistics (v/de ut supra) may or may not be valid. In any case, it must be emphatically reiterated that weight loss or failure to gain weight during the course of an experiment, will not cause the affected animals to develop less atherosclerosis than rabbits that do not show these alterations in body weight.
Firstbrook (2) has suggested that his experimental observations are consistent with findings in man which purport to show that undernourished human beings have less atherosclerosis than well nourished or obese individuals. We believe that neither the results of his experiment nor of ours can be applied directly to man. Caloric restriction in human beings almost always implies an important reduction of the dietary intake of fats, phospholipids, and cholesterol. In contrast, our experimental animals in both the undernourished and control groups received large amounts of vegetable oil and cholesterol. Indeed, the undernourished rabbits ate even more lipid per gram of food intake and per kilo of body weight than the control animals.
SUMmAry
Experiments were done to determine whether undernutrition with consequent loss of weight or failure to gain weight inhibited the development or promoted the regression of the aortic lesions of experimental cholesterol atherosclerosis in the rabbit. The experiments were conducted in such a way as to determine whether undernourished and adequately nourished rabbits fed the same daily doses of cholesterol would manifest different degrees of atherosclerosis at the end of an experiment.
Different experiments tested the effect of undernutrition in young, growing animals that failed to gain weight normally (Experiments 1 and 2); in young rabbits subjected to marked undernutrition both before and during cholesterol feeding (Experiment 3); in fully grown, mature rabbits that lost weight during undernutfition (Experiment 4); and in rabbits that had completed a period of cholesterol feeding before caloric restriction was begun (Experiment 5).
In every experiment it was observed that, if two groups of rabbits were fed cholesterol, one group being subjected to caloric restriction while the other received an adequate diet, no difference in aortic atherosclerosis was observed between the two groups at the termination of the experiment. Furthermore, no obvious effect of undernutrition on the regression of atherosclerotic lesions was observed in the rabbit.
At the same time, undernutrition was found to promote hypercholesterolemia in the rabbit fed cholesterol. The possible significance of this result was discussed. BIBLIOGRAPHY 
